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(54) Inhaling device for dispersing powdered medicaments contained in a capsule through the 
res p i rate r y t ract 



(57) This invention consists of an inhaier capabie of 
administering powdered medicaments contained in a 
capsuie. it is formed by a compartment housing the cap- 
sule, inside the cover or the body of the inhaler and a 
cutting element, inside the same cover orthe body. Said 
element cuts or perforates the capsuie. releasing the 
substance it contained. The powder faiis into a grid res- 
ervoir below that holds the pieces of the case end lets 



oniy the powder pass through. Once the capsuie is in- 
serted into the compartment, it wiii be sufficient to acti- 
vate the cutting device, then piace the mouthpiece into 
the mouth and breathe in, so that the powdered sub- 
stance dispersed into the chamber can reach the lungs. 
Said inhaier may be equipped with disposable accesso- 
ries to be placed into the mouth, otherwise may be used 
with specific accessories for inhaling the substances al- 
so by the nose. 
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Description 
Technical Fieid 

5 [G001] The present invention relates to an inhaling Device capable of administering only one dose of powdered 
medicaments at a time, to use in Respiratory Therapy and other Diseases through the topical administration of Med- 
ications through the mucous linings of tracheo-bronchial tree and the iungs. 

Background art 

10 

[0002] As the lung is considere he more effective, nonin vaoivc IUULC <J\ QUI I III IIOLI ation to the sv O LCI I I IO 

circulation, a number of powdered medications can be used to treat a variety of conditions that accompany a lot of 
different diseases. Conditions requiring an inhaler, particularly in such therapy where can be administered to a patient 
on a program of home care, include: (1) infection, (2) mucous edema, (3) tenacious secretions, (4) foam buildup, (5) 
15 bronchosplasms. and (6) loss of compliance. 

[0003] Many useful medicaments, and especially penicillin and related antibiotics, are subject to substantia! or, in 
some instances, complete alteration by the stomach juices when administered orally. Different patients will react dif- 
ferently to the same dosage at different times. On this account, in past oral dosages was supplemented by checking 
blood samples to ascertain how much medicament has found its way into the blood stream, or by parental administra- 
te tion. 

[0004] Powdered medicaments administered by inhalation are not frequently used for delivery into the systemic 
circulation, because of various factors that contribute to erratic or difficu!t-to-achieve blood levels. Whether or not the 
powder drugs reaches and is retained in pulmonary alveoli depends critically upon particle size. The literature reports 
that the optimum particle size for penetration into the pulmonary cavity is of the order of 1/2 to 7 um. 
25 [0005] The general properties given rise to errors of such inhalers in dispensing proper Medicaments are specific 
directional and velocity characteristics including instability and concentration of the mass of particles administered in 
a unit volume of air. 

[0006] Moreover in a definitive ciinicai setting the patient's inhaiing flow can vary significantly. During my research 
and development I have considered appropriate to test several types of Inhalers with different flow rate in order to 
30 develop a novei inhaiing Device, which is obviating the above described disadvantage, by effectively and smooth iy 
inhaiing one dose of powdered medicaments at a time into the pulmonary tract by the simpie inspiration of air by a 
patient. 

[0007] Severai devices have been developed for the administration of micronized powders of reiativeiy potent drugs, 
even if, at present, devices capable of dispersing dry powders contained in a capsule are not known at ail. The Nori- 

35 sodrine Sulfate Aerohaler Cartridge {Abbott) is an example of such product. In the use of this Aereohaler, inhalation 
by the patient causes a small bail to strike a cartridge containing the drug. The force of the bail shakes the proper 
amount of the powder free, permitting its inhalation. Another device, the Spinhaler {Flsons), TurboHaler from Astra 
are propeller-dnven device designed to deposit a mixture of lactose and micronized cromolyn sodium into the lung, 
other devices developed by Glaxo, such as Rotahaler, Beclodisk, Diskhaler, Ventodisk and 

40 [0008] Diskus, all for the administration of powdered drugs for the Respiratory Tract (like Ventolin, Albuterol, Saibri- 
tanol, Serevent etc.) and several other types of these inhalators at present on the market, however most are cumber- 
some, complicated and expensive. 

L«u v/^/j i iccLjuci I li y . li icoc i i luuruuoc ucv loco i iavc iu i cuocu , vv i ici cjcio i ui i ccioui i o ui i iy y id i w cu i u , pai n wU icli iy 

owing to the difficulty of keeping the mouthpiece clean, it would be proper and more convenient to have available an 
45 inhalator which can be disposed after one single use. Additionally present devices often result in problems of obtaining 
a proper mixture with the air during the transmission of the medication to the breathing portions of the body thereby 
affecting efficiency of the medicinal mixture. 

1*00101 Rut o\/on if it'c nroforahlo tn i ico thic devices iust r\nnc± tho in\/ontinn that ic nhior^t nf thic natont hac hoon 
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realized in two embodiments; the first one is a disposable inhaler, while the second one can be used more times. 

50 [0011] Clinical practice patients, who are often elderly people, find it difficult to understand the multi-disk method of 
loading and administering the dry powdered medicament. The illustrative page enclosed with the medicine, though 
clear is nevertheless only theoretical. In synthesis everything is seen as complex and difficult and is thus refused. 
There is the actual possibility that the medicine is not administered because the patient has not noticed that the loader 
is empty after several doses. Then there are hygienic needs to clean the mechanism with the special brush, etc. 

55 [0012] All this frequently results in the premature abandoning of the medicinal formulation, possibly to return to the 
spray. This, despite its apparent simplicity of use and rapidity, is liable to constant errors, both on the part of the patient 
and on the part of the nurses, so the spray is almost always delivered on the tongue and not in the iower respiratory 
tract, ieading to repeated doses, with possible cumulative side effects. The serious matter is that the dry powder prep- 
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arations are aimost unknown even in the hospitai environment, where the priority in potency and dignity of the !! piii !! 
medicine stiii exists, as it does outside the hospitai. 

Disclosure of invention 

5 

[0013] The elimination of these obstacles which compromise the use of a decisive weapon such as the one object 
of this invention, is thus desirable. The development of the inhaling Device proposed is needful, to properly dispense 
powered medicines, and for other similarly interesting applications with potentially enormous developments which can 
be hypothesized for other substances such as: 

10 

Agents useful for calcium regulation (e.g., calcitonin, parathyroid hormone, and the like): 

Analgesic/antipyretics (e.g., aspirin, acetaminophen, ibuprofen, naproxen sodium, buprenorphine hydrochloride, 
propoxyphene hydrochloride, propoxyphene napsylate meperidine hydrochloride, hydromorphone hydrochloride, 
15 morphine sulfate, oxycodone hydrochloride, codeine phosphate, dihydrocodeine bitartrate, pentazocine hydro- 

chloride, hydrocodone bitartrate, levorphano! tartrate, diflunisal, trolamine salicylate, nalbuphine hydrochloride, 
mefenamic acid, butorphano! tartate, choline salicylate, butalbital, phenyl to! examine citrate, diphenhydramine ci- 
trate, methotrimeprazine, cinnamedrine hydrochloride, meprobamate, and the like); 

Antiangina! agents (e.g., beta-adrenergic blockers, calcium channel blockers (e.g., nifedipine, diltiazem hydro- 
20 chloride, and the like), nitrate (e.g., nitroglycerin, isosorbide dinitrate, pentaerythrito! tetranitrate, erythrityl tetran- 

itrate, and the like); 

Antidepressant (e.g., doxepin hydrochloride, amoxapine, trazodone hydrochloride, amitriptyline hydrochloride, 
maprotiline hydrochloride, phenelzine sulfate, desipramine hydrochloride, nortriptyline hydrochloride, tranylcy- 
promine sulfate, fluoxetine hydrochloride, imipramine hydrochloride, imipramine pamoate, nortriptyline, amitriptyl- 
25 ine hydrochloride, isocarboxazid, desipramine hydrochloride, trimipramine maleate, protriptyline hydrochloride, 

and the like); 

Antianxiety agents (e.g., iorazepam, buspirone hydrochloride, prazepam, chiordiazepoxide hydrochloride, ox- 
azepam, chiorazepate dipotassium, diazepam, hydroxyzine pamoate, hydroxyzine hydrochloride, alprazolam, 
droperidol, halazepam, chlormezanone, and the like); 
30 - Antiharrythmics (e.g., bretyiium tosyiate, esmoioi hydrochloride, verapamil hydrochloride, amiodarone, encainide 
hydrochioride, digoxin, digitoxin, mexiietine hydrochloride, disopyramide phosphate, procainamide hydrochloride, 
quinidine sulfate, quinidine gluconate, quinidine poiygaiacturonate, fiecainide acetate, tocainide hydrochioride, 
iidocaine hydrochioride, and the iike); 

Antiarthritic agents (e.g., phenylbutazone, suiindac, penicillamine, saisaiate, piroxicam, azathioprine indometh- 
35 acin, meelofenamate sodium, gold sodium thiornaiate, ketoprofen, auranofin, aurothiogiucose, tolmetin sodium 

and the iike); 

Antibacterial agents (e.g., amikacin sulfate, aztreonam, chloroamphenicol, chloramphenicol palmitate, chloam- 
phenicol sodium succinate, cirpofloxacin hydrochloride, clindamycin hydrochloride, clindamycin palmitate, clin- 
damycin phosphate, metronidazole, metronidazole hydrochloride, gentamicin sulfate. Neomycin hydrochloride, to- 
40 bramycin sulfate, vancomycin hydrochloride, polymyxin B sulfate, colistimethate sodium, colistin sulfate and the 

like); 

Anticoagulants (e.g., heparin, heparin sodium, warfarin sodium, and the like); 

A r,+!^/M-iui lUnn-i-r / « « w ^ I _t -s-t ; rlltinUmnf a _> A n w+i-t ; » nl^AnwtAln ^"Hinm Hnn97anan t~\ rim irjnnc 

r\ \ ilil-ui vuioai ilo ^ w\ j_j . , vaipi ui^ aoiu , uivai^iucuc ouuiuiii, yj m cri i y lvji ii , p 1 1 ci i y iu 1 1 i ouuiuiii, w m ciz_c?pci n . pi n i ic, 

phenobarbitol, phenobarbito! sodium, carbamazepine, amobarbita! sodium, methsuximide, metharbital, mepho= 
45 barbital, mephenytoin, phensuximide, paramethadione, ethotoin, phenacemide, secobarbito! sodium, clorazepate 

dipotassium, trimethadione, and the like); 

Antidepressant (e.g. doxepin hydrochloride, amoxapine, trazodone hydrochloride, amitriptyline hydrochloride, 

manrntilina hvnlmnhlnrirlo nhonol7ino cnlfato Hoc in rami no hwrtrnr'hlnrirlo nnrtrintvl ino h\/Hmr>hlnrirlo tran\/\n\t- 

~ ■ . j, w. ww, ,.w, ,w.w, f-, ,w. ,w«_,, .w ww.^^w, www.w,^* w ■ ,y w. ■ ww ,,w ■ . w. w , llvl LI I^JLjf I II IG . ■ y Ul w w . ■ w ■ w. w , LlCUiyiwJ 

promine sulfate, fluxetine hydrochloride, doxepin hydrochloride, imipramine hydrochloride, imipramine pamoate, 
50 nortriptyline, amitriptyline hydrochloride, isosarboxazid, desipramine hydrochloride, trimipramine maleate, prot- 

riptyline hydrochloride, and the like); 
Antifibrinolytic agents (e.g., aminocaproic acid); 
Antifungal agents (e.g., griseofulcin, keloconazole, and the like); 
Antigout agents (i.e., colchicine, a'iopurinol and the like); 
55 . Antihypertensive agents (e g ; trimethaphan camsylate phenoxybenzamine hydrochloride; pargyline hydrochlo- 
ride, desertpidine, diazoxide, guanethidine monosulfate, minoxidil, rescinnamine : sodium nitroprusside, rauwolfia 
serpentina, aiseroxyion. phentoiamine mesylate, reserpine, and the iike); 
Anti-infectives (e.g., GM-CSF); 
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Antimanic agents (i.e., iithium carbonate); 

Antimicrobials (e..g., cephaiosporins (e.g., cefazoiin sodium, cephraciine, cefacior, cephapirin sodium, ceftisoxime 
sodium, cefoperazone sodium, cefotetan disodium ; cefutoxime azotii, cefotaxime sodium, cefadroxxii monohy- 
drate, ceftazidime, cephalexin, cephaiothin sodium, cephalexin hydrochloride mo no hydrate, cefamandoie nafate, 
cefoxitin sodium, cefonicid sodium, ceforanide, ceftriaxone sodium, ceftazidime, cefadroxii, cephradine, cefurox- 
irne sodium, ceforanide, ceftriaxone sodium, ceftazidirne, cefadroxii, cephradine, cefuroxime sodium and the like), 
penicillins (e.g., arnpiciilin, amoxicillin, penicillin G benzathine, cyciaciiiin. ampicillin sodium, penicillin G potassium, 
penicillin V potassium, piperacillin sodium, oxacillin sodium, bacampiciilin hydrochloride, cloxacillin sodium, ticar- 
ciilin disodium, aziociilin sodium, carbenicillin indanyl sodium, pinicillin G potassium, penicillin G procaince, me- 
thiciilin sodium, nafcillin sodium, and the like), erythromycins (e.g. erythromycin ethyls uccin ate, erythromycin, 
erythromycin estolate, erythromycin nate, er/thrornicin siearate, er/thromicin eth ylsuccinate, and the like) 

tetracycline (e.g., tetracycline hydrochloride, doxycycline hy elate, minocycline hydrochloride, and the like), and 
the iike); 

Antimigraine agents (e.g., erotamine tartrate, propanoic! hydrochloride, isometheptene mucate, dichlcralphcna 
zone, and the like); 

Antinauseant/antiemetics (e.g., meclizine hydrochloride, nabilone, prochlorperazine, dimenhydrinate, prometh- 
azine hydrochloride, thiethyiperazine, scopolamine, and the like); 

Anti -oxidants (e.g., beta-carotene, butylated hydroxynisole, butylated hydroxy-toluene, catalases. coenzyme Q10, 
glutathione, copper sebacate, folic acid, manganese, retinol, pycnogenol, selenium, superoxide dismutase, lyco- 
pene, lipoic acid, acety!-1 -carnitine, N-acetyl cysteine, linoleic acid, vitamins A, B2, B6, B12, C and E, taurine, 
zinc, adenosine, allicin, aloe, alpha lipoic acid, BHA, BHT, bilirubin, capsaicin, catechin, cysteine, coumarin, cur- 
cumin, dimethylglycine, glycine, ferrous fumarate, genistein, ginger, ginkgo biloba, gallates, gluconate, green tea, 
isoascorbic acid, L-glutamine, L-methy! methionine, L-se!eno cysteine, L-se!eno methionine, lutein, melatonin, 
methionine reductase w(Cu-Zn or MnV N-acyl 1 -cysteine esters, N-acyl 1 -methionine esters, poplar bud, procya- 
nidin, pycnogenol, resveratrol, rosmary, rutin, rutinose ; selenium-yeast, seleno cysteine, seleno methionine, sily- 
bum marianum, sodium bisulfite, sodium metasulfite. sodium sulfite, sodium thiosulfite, spirulina, sulfuraphane, 
superoxide dismutase (SOD), taurine, thioglyceroi, thiol . thiosorbitol, thiourea, wheat grass, zinc gluconate and 
the iike); 

Antiparkinson agents (e.g., ethosuximide, and the like); 
Antiplatelet agents (e.g., aspirin, empirin, ascriptin, and the iike); 

Antistamine/antipruritics (e.g., hydroxyzine hydrochloride, diphenhydramine hydrochloride, chiorpheniramine 
maieate, brompheniramine maieate, cyproheptadine hydrochloride, terfenadine, clemastine fumarate, triproiidine 
hydrochloride, carbinoxamine maieate, diphenyipyraiine hydrochloride, phenindamine tartrate, azatadine maieate, 
thpeiennamine hydrochloride, dexchiorpheniramine maieate, methdiiazine hydrochloride, trimprazine tartrate, and 
the iike); 

Antipsychotic agents (e.g., haioperiuoi, ioxapine succinate, ioxapine hydroxhioride, thioridazine, thioridazine hy- 
drochloride, thiothixene, fluphenazine hydrochloride, fluphenazine decanoate, fluphenazine enanthate, trifluoper- 
azine hydrochloride, chlorpromazme hydrochloride, perphenazine, lithium citrate, prochlorperazine, and the like); 
Antiulcer/antireflux agents (e.g., famotidine, cimetidine, ratitidine hydrochloride, and the like); 
Antiviral agents (e.g., interferon gamma, zidovudine, amantadine hydrochloride, ribavirin, acyclovir, and the like); 
Bronchiodialators (e.g., sympathomimetics (e.g., epinephrine hydrochloride, metaproterenc! sulfate, terbutaline 
sulfate, isoetharine, isoetharine mesylate, isoetharine hydrochloride, albuterol sulfate, albuterol, bitolterol, me- 

oyiaic low pi ulci iui nyui uoi mui iuc, lci kJULCiii i c oui i cue. cjjii icpi 1 1 n ic k->i Lai li cilc?, i i icLapi uici ciiui ounaic. i icjji 1 1 1 1 ic, 

epinephrine bitartrate), anticholinergic agents (e.g., ipratropium bromide), xanthines (e.g. aminophylline, dyphyl- 
line, metaproterenc! sulfate, aminophylline), mast cell stabilizers (e.g., cromolyn sodium), inhalant cortisteroids (e. 
g., fiurisolidebeclomethasone dipropionate, beclomethasone dipropionate mo no hydrate), salbutamol, beclometh- 
asone dipropionate mo no hydrate), salbutamol, beclomethasone dipropionate (BDP), ipratropium bromide, budes- 
onide, ketotifen, salmeterol, xinafoate, terbutaline sulfate, triamcinolone, theophylline, nedocromi! sodium, met- 
aproterenc! sulfate, albuterol, flunisolide, and the like); 
Hemorheologic agents (e.g., pentoxifylline); 

Hypoglycemic agents (e.g., human insulin, purified beef insulin, purified pork insulin, glyburide, chlorpropamide, 
glipizide, totalbutamide, tolazamide, and the like); 

Hypolipidemic agents (e.g. clofibrate, dextrothyroxine sodium, probucol, lovastatin, niacin, and the like); 
Hormones (e.g,, androgens (e.g., danazo I, testosterone cypionate, fluoxymesterone, ethyltostosterone, testoster- 
one enanihate, methyltesterone, fluoxymesterone, testosterone cypionate), estrogens (e.g., estradiol, estropipate, 
conjugated estrogens), progestins (e.g.methoxyprogesterone acetate, norethindrone acetate), cortisteroids (e.g. 
triamcinolone, betamethasone, betamethasone sodium phosphate, dexamethasone, dexamethasone sodium 
phosphate, dexamethasone acetate, prednisone, methyiprednosoione acetate suspension, triamcinolone aceto- 
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nicie, methyiprednisoione, prednisolone sodium phosphate methyiprednisoione sodium succinate, hydrocortisone 
sodium succinate, methyiprednisoione sodium succinate, triamcinoione hexacatonide, hydrocortisone, hydrocor- 
tisone cypionate, prednisoione, fiuorocortisone acetate, paramethasone acetate, prednisoione tebuiate, pred- 
nisolone acetate, prednisoione sodium phosphate, hydrocortisone sodium succinate, and the iike), thyroid hor- 
5 monies (e.g., levothyroxine sodium) and the iike; 

Nucleic acids (e.g., sense or anti-nucleic acids encoding any protein suitable for delivery by inhalation, including 
the proteins described herein, and the iike); 

Proteins (e.g., DNase, alginase, superoxide disrnutase, lipase, and the like); 

Sedatives/hypnotic (e.g., ergotarnine tartrate, propane! hydrochloride, isometheptene mucate, dichloralphena- 
io zone, and the like); 

Thrombolytic agents (e.g., urokinase, streptokinase, altoplase, and the like). 

[0014] Additional agents contemplated for delivery employing the invention inhalation device and methods described 
herein include agents useful for the treatment of diabetes (e.g., activin, glucamon, insulin, somatostatin, proinsulin, 

15 amylin, and the like), carcinomas (e.g., taxol, interleukin-1 , interleukin-2, (especially useful for treatment of renal car- 
cinoma), and the like, as we!! as !eu pro Side acetate, LHRH analogs (such as nafarelin acetate), and the like, which are 
especially useful for the treatment of prostatic carcinoma), endometriosis (e.g., LHRH analogs), uterine contraction (e. 
g., oxytocin), diuresis (e.g., vasopressin), cystic fibrosis (e.g., Dnase (i.e., deoxyri bo nuclease), SLP!, and the like), 
neutropenia (e.g., GGSF), lung cancer (e.g., beta 1 -interferon), respiratory disorders (e.g. superoxide disrnutase), RDS 

20 (e.g., surfactants, optionally including apoproteins), and the like. 

[0015] Presently preferred indications which can be treated employing the invention inhalation device and methods 
described herein include diabetes, carcinomas (e.g., prostatic carcinomas), bone disease (via calcium regulation), 
cystic fibrosis and breathing disorders (employing bronchodilatorsV and the like, 

[0016] Accordingly, there exists a definite need for a tiny disposable dry powder pharmaceutical delivery device that 
25 can use many different powdered pharmaceuticals, which can safely stored to maintain stability until dispensing, without 
any loss of uptake efficiency due to its advanced design, or to excessive absorption within the mouth or throat. There 
is a further need for such a device to be conveniently disposable without being overiy expensive. The present invention 
satisfies these needs and provides further reiated advantages. 

[0017] A further advantage of the device of the present invention may be represented by an additional protective 
30 factor constituted by reduction of orai mycosis, notoriously correlated with the fact that the spray is nearly always 
deposited in the area of the tongue and oropharynx, aiso as a resuit of the backwards direction of the spray itseif . This 
is eliminated with the optimai micronization obtained with the disposable method. 

[0018] The ciinicai, pharmacoiogicai, economic and finaiiy the social advantages can be anticipated together with 
the co-operation of the patient (it is sufficient to consider the reduction of anxiety due to the easiness to use the device, 
35 the fact that the patient no longer needs the assistance of members of the family, with the reduction of injections, and 
with lower hospitalization required, etc.). 

[0019] From studies made by the inventors and from specialist practitioners, as well as from the exchanging of 
experiences with general practitioners who are called to put into practice the prescriptions of the pneumologist, the 
therapy with such deficient multi-dose inhalators tends to limit itself, whereas it would be desirable to consider it as a 
40 separate and autonomous entity as compared to the aerosol which is often confused with the ready-to-use type. In 
fact from this point of view it is overtaken by old systemic medicines (theophylline) which thanks to their necessary- 
regular use space from the B2-stimu!ants, because they manage to impose a constant and observed rule which is 

caoy lu ui iuciolqi iu. 

[0020] Therefore the desire of the specialist, but also and especially of the genera! practitioners to have these potent 
45 and precise arms available springs from the above, but with less complexity of use, in order to widen the base of 
subjects who are the potential users and beneficiaries. 

[0021] Theoretically possibilities spring from analytical reflection and although they come from someone who does 

nnt h\/ nrnfoccinn nrnnram rnmna n\/ ctratonioc a nrl mothnrlc tho\/ nffor nox/ortholocc corim ic anH ^nnpornarl r^ritiHcm 

[0022] In my opinion these solutions are represented by the total upending of the concept of administration, where 
50 first of all the interest compliance and serenity of the patient is favoured (many speak of anxiety in complex manoeuvres) 
where he is called to execute the minimum number of actions possible and with a strong temporal and materia! con- 
notation, i.e. with a precise identification of the act performed in the same way as the taking of any pi!! ; with the result 
of the exact perception of the completed event (let us not forget that the patient often doubts that he has correctly 
administered the medicine via aerosol) Consequently there is a strong concentration of faith in the act itself, which as 
55 well as scientific becomes "magical", therefore saving and above all worthy of faithfulness. 

[0023] The regular imposition of the right doses is not the least of the advantages of the methodologies in question. 
The possibility of iower production costs and the better perception of results by the prescribing doctor, and hence the 
increase of confidence in the medicinal formulation, is another advantage of the methodology which cannot be ignored. 
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[0024] The use of the breath -activated inhaier of the present invention is extremeiy simpie, fooi-proof, and the user 
wiii easiiy achieve maximum controi of his heaith, insteadthe more compiicated modeis avaiiabie on the market, anyone 
using them wiii be given extensive training for its use. Nevertheless it is generaiiy estimated that with the standard 
inhaier only about ten per cent (10%) of the inhaier drug actually reaches the lungs, the remaining ninety per cent 
5 (90%) is deposited on the lining of the mouth and throat, and when relief is not forth corning, the inhaler use tends to 
quick press for another dose of the drug. Using such inhalers to often is likely, under certain circumstances to have 
serious unpleasant side effects, such as mild irritation in the throat, dysphonia, nausea, jitteriness, indigestion, gastric 
reflux, insomnia, thrush, hoarseness, coughing, oropharyngeal candidasis, etc. 

[GG25] The use of the inhaler pro posed by the present invention through the respiratory tract may provide an efficient 
io means of administering dry powder medicaments such as vasoconstrictors . antihistaminics, antispamodics, antipep- 
tics, antibronchiolitis, B2-stimu!ants-corticosteroids, antivirals, antifungals, antioxidants, antileukotrienes, antialler- 
gens, antibiotics, human proteins, peptides, etc., which will generally requires a smaller dosage than would be neces- 
sary if the drug were given systematically, infection is often accompanied by one or more of the five other conditions 
cited above. 

15 [0026] The principal purpose of the present invention is to provide an Inhaling Device for dispensing only one dose 
of powdered medicaments at a time into the Respirator/ Trad and is intended to be easy to use, inexpensive and then 
be thrown away when it has served its purpose, even if, in a second embodiment of this invention, it can be used more 
times. 

[0027] The present invention relates to an inhaling Device suitable for delivery, via the respiratory tract, therapeutic 
20 medication and includes among its objects and advantages increased convenience in medication with dry medicaments 
in powder form, especially with respect to accuracy of dosage and accurate placement of the drug. 
[0028] The inhaler object of this invention is useful also with antibiotics, steroids and other difficulty soluble com- 
pounds, Problems associated with the formulation of this drug include aggregation, caking, particle-size growth and 
often clogging, which using the present Inhaler \s completely avoided. 
25 [0029] It has been discovered that the use of the Inhaler of the present invention for dispensing powdered medica- 
ments avaiiabie in the form of fine powders, can be practiced to cause effective therapeutic effect. It is also possible 
to combine the general treatment thus resulting with high iocal concentration of the same medicament in the respiratory 
tract. 

[0030] Solid inhalation therapy is of value in connection with many therapeutic agents, including antiseptic bronchi- 
30 oiytics, and vaso-constrictors, and is indicated for at ieast some of the known anti-histamine drugs. 

[0031] Many therapeutic agents which are water soiubie, wiii be found effective by soiid inhaiation, by both the effect 
and the degree of effectiveness need to be established by specific test in connection with each substance. 
[0032] Many ingredients can be added as Membrane Permeation inhaier to the Drug formuiations to increase their 
barrier permeability, but the preferred one and most effective is lactose. 
35 [0033] Accordingly, the present invention will succeed in obtaining such constancy by providing a device which is to 
be uti I ized by t h e p ati e nt by b reath i n g in, in a s i rn p I e , s u bsta nti a i iy n o rrn a I way. Utilized the ene rgy of th e ai r flow i n g 
through the device to deliver into the lining a single dose of powdered medicaments at a time, which charge is delivered 
quickly, shortly after inhalation begins, and finds its way to its resting place. Thus the device itself and the body passages 
first receiving the stream of air are thoroughly swept and scavenged with pure air during a major portion of the breathing- 
40 in process. I have found that administration in this way not only contributes to deep penetration of the medicament, 
but that it becomes unnecessary- to pulverize or micronize the medicament into a true smoke. The use of larger particle 
tends to increase the reliability with which a uniform fraction of the materia! will pass on through the body passages 

IIIOL I V II iy LIIC Oil C7CII II V V I LI IWUl y tJLLI I iy OQULJI I L Ul I LI I I I IUIOL VVCIIIO. 

[0034] With the inhaler proposed by the present invention the absorption is virtually as rapid as the drug can be 
45 delivered into the alveoli of the lungs, since the alveolar and vascular epithelial membranes are quite permeable, blood 
flow is abundant, and there is a very large surface for absorption. 

[0035] It is an object of this invention to provide an extremely simple device which is sturdy, dependable, reliable, 

f nnl-nrnnf anrl whinh will maintain itc nharar'torictinc fnr a Innn norinH en that if a r^nnc iHorahlo timo ahm it olanco between 

the original manufacture of the item and its utilization, the therapeutic efficacy of the drug will remain comparatively 
50 undiminished. 

[0036] This invention makes possible to dispense any type of powdered drugs which are at all times completely 
under the control of the user. It will thus be seen that the invention provides a simple and convenient means of dispensing 
powdered drugs, and it is capable of extremely wide applications. 

[0037] The Inhaling Device of this invention can be manufactured quite easily using means of injection mouldings 
55 well known in the art, thereby affecting substantial cost reduction in manufacturing the device without adversely affecting 
the medicament administration inhaiation. 

[0038] With this and other objects in view the invention consists in the details of an inexpensive but efficient inhaiator, 
convenient and easy to use and of iow cost to the user so that the device may be discarded following the single 
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administration of the contained medicament. 

[0039] As can you see from the drawings included, the concept in question is carried out through the use of disposabie 
administration devices which can be adapted in their dimensions, external aspect and internal and externai conforma- 
tion: however, aii the devices follow the iogic of a single and exact dose of medicine in a container made of plastic, or 
5 other appropriate material which can also be biodegradable, and suitable for inhalation, thanks to its conformation. 
[0040] An inhaling Device for dispersing through the respiratory tract only one dose of powdered medicaments con- 
tained in a capsule at a time, according to the invention, comprises: 

means to hold the capsule (4) with a compartment (1 3), located inside the cover or inside the chamber close to it, 
io into which the capsule is inserted for about half its length and is held still during the operation of incision so as to 

guarantee the dispersion of the powder it contains; 

means to split the capsule, with a cutting element equipped, on one end, with a blade and/or point; 
means to release the powder contained in the capsule, with a body formed by one or more chambers (1) (2) that 
contain the capsule and the cutting device, connected to a chamber (3) set to hold the powder produced after the 
15 breakage of the capsule; 

means to hold the pieces of the case of the capsule, after it has been split, and to prevent the powder from aggre- 
gating, with a reservoir (11) having a series of slots on its walls that hold the bigger pieces inside, while letting the 
powder enter the chamber (12); 

means to deliver the powder of the capsule released into the lower chamber of the inhaler, with a mouthpiece (16) 
20 from which the user can inhale the powder; 

optional means to filter the powdered drug, in the portion immediately before the final part of the opening of the 
inhaler, with a porous filter (17) capable of holding any possible piece of the drug not completely pulverized. 

[0041] Conveniently, with reference to Figs. 1 , 2 5 3, 4, 5 and 6, the capsule is cut by the point connected to the cover, 
25 which moves up and down by means of a spring. This system comprises: 

means to hoid and spiitacapsuie (4) and then release the powder it contained, with a body consisting of a chamber 
(1), equipped with a cover (5) at one end, and a chamber (2) at the opposite end, which is connected to said 
chamber (1) and is closed at the bottom by a chamber (3) connected to said chamber (2); 

30 - means to hoid the capsuie inside said chamber (2), with an open compartment (13) into which the capsuie (4) is 
piaced, resting on the circular groove of said compartment (1 3), andfiiiingthe hoiiow portion (1 0) of the chamber (2); 
means to hoid the pieces of the case of the capsuie (4), after it has been spiit, and to prevent the powder from 
aggregating, with a grid reservoir (11) having a series of siots on its waiis that hoid the bigger pieces inside, whiie 
letting the powder pass through; 

35 - means to close the container comprising the capsuie, with a cover (5) which enters the chamber (1) and has two 
outer protrusions (14a, 14b) on its wails that stop under the inner protrusions (15a, 15b) of the chamber (1), pre- 
venting the cover from accidentally escaping from its place; 

means to allow the cover (5) to move perpendicularly to the capsule (4) til! the stop of said protrusions, with a 
spring (6) inside the chamber (1), which touches the outer edge of the hollow portion (10) on its lower side and 
40 the inner surface of the cover on its upper side; 

means to split the capsule (4), with said cover (5) having inside a pointed element (7) that passes through the 
elastic spring (6); when the cover (5) is pressed, it will perforate the capsule (4) placed into the hollow portion (10), 

mUn^nn »„J ^ - i « + « + U ~ ^kr.mk/NK MO\ ^ ^ -I ~ I -J 1 ^ fU^. «f + U ^ in + U r^^^nm'.r / HH \ ■ 
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means to deliver the powder of the capsule (4) released into the chamber (12), with a mouthpiece (1 6) from which 
45 the user can inhale the powder. 

[0042] Conveniently, with reference to Fig. 1, the capsule (4) is located inside the compartment (13) in the hollow 

nnrtinn MD^ in a hnri^nntjal nncitinn \A/hilo tho rn\/or ic in a vortical nncitinn- in thic wa\/ tho Dbmont (7\ \\i\W norfnrato 

ww. ...w. ■ V ■ ~/ ••• ^ . .w. ,«_w. www....w. ., ... ...w ... .w www. V w, ,w ... * * « w ^.w^. WWW.l.W ... ,.w • • ■ u..w w.w. . .w. ... V . f ..... ww. . w. ^...w 

the capsule (4) with its point (8), when the cover (5) is pressed down, in a vertical and perpendicular direction towards 
50 the capsule. 

[0043] Conveniently, with reference to Fig. 3, the capsule (4) is located inside the compartment (13) in the hollow 
portion (10) in a vertical position, while the cover (5) is in a horizontal position; in this way, the element (7) will perforate 
the capsule (4) with its point (8), when the cover (5) is pressed laterally, in a horizontal and perpendicular direction 
towards the capsule. 

55 [0044] Conveniently, in the above-illustrated solutions, the incision of the capsule releases the powder into the cham- 
ber (12) below, after it has been filtered by the reservoir (11). 

[0045] Conveniently, with reference to the above figures, the body of the inhaier is formed by three parts that can be 
assembled each other: the chambers (1) and (2), and the chamber (3). besides a cover (5) that enters the chamber 



7 



EP i 238 680 Ai 



(1). Such a conformation faciiitates the manufacturing and assembiing of this device, considerably reducing the costs 
of the mass production. 

[0046] Conveniently, with reference to Figs, i and 2 the operation of incision of the capsuie and the consequent 
inhalation of the powdered drug by the user, can be easily performed using just one hand: in particular, its sufficient 
5 to keep the inhaler with your right hand, pi ace your thumb under the base of the inhaler supporting it, and press the 
cover with your forefinger, so as to pen orate the capsuie; then you pi ace the device into your mouth and inhale the 
powdered drug. 

[0047] Conveniently, with reference to Figs. 7, S, S, 10 and 11 , the capsule is cut by means of the rotation of the 
cover of the inhaler. This system comprises: 

10 

i i icai 10 lu i iuiu ai i vj op 1 1 l ci oapo u i cr j ai iu li ici i ici caoc u ic |juvvjcicu ui uy il oui nan icu, vvilii a uuuy L/Wi ioiolii ly ui 

a single chamber (1) in a horizontal position, equipped with an opening on the top, and closed at the bottom by a 
chamber (3) connected to it, so forming a single element; 

means to hold the capsule inside the chamber (1), with an open compartment (13) into which the capsule (4) is 
15 placed in a horizontal position, resting on the circular groove of said compartment (13); 

means to hold the pieces of the case of the capsule (4), after it has been split, and to prevent the powder from 
aggregating, with a reservoir (11), under the division point of the capsule, having a series of slots on its walls that 
hold the bigger pieces inside, while letting the powder pass through; 

means to close the container (1 ) comprising the capsule, with a cover (2K) that closes the upper end of the chamber 
20 (i) and has two outer protrusions (14a, 14b) on its walls that stop under the inner protrusions (15a, 15b) of the 

horizontal chamber (1), preventing the cover (2K) from accidentally escaping from its place; 
means to split the capsule (4), with a thin blade element (4K), connected to the cover (2K) and attached to its inner 

edge; 

means to allow the cover (2K) to rotate, thanks to the circular shape of the same cover (2k) and the chamber (1 ), 
25 so as to split the capsule (4) with a simple rotation of the cover in any direction, till the element (4K) reaches and 

cuts the capsuie (4); 

means to deliver the powder of the capsule (4) released into the chamber (3), with a mouthpiece (1 6) from which 
the user can inhaie the powdered drug. 

30 [0048] Conveniently, the biade element (4k) is connected and perpendicular to the cover (2K) and to the capsuie 
(4), so that, as it rotates foiiowing the rotation of the cover, it wiii cut part of the case of the capsuie, removing it and 
ietting the powder and the pieces of the same case faii into the reservoir (11) beiow, which iets oniy the powder enter 
the chamber (12) in order to be inhaied. 

[004S] Conveniently, with reference to the above figures, the body of the inhaler is formed by two parts that can be 
35 ass em b led each ot h er : the c ham be rs ( 1 ) an d (3) , co n n ected each o t h e r, bes ides th e cover (2 K) t h at e nte rs t h e h orizo ntal 
chamber (1). Such a conformation facilitates the manufacturing and assembling of this device, considerably reducing 
the costs of production. 

[0050] Conveniently, with reference to the above figures, the operation of incision of the capsuie and the consequent 
inhalation of the powdered drug by the user, can be easily performed by keeping the inhaler with one of your hands, 
40 and rotating the cover (2K) with the other one, until the blade element (4K) connected to the cover (2K) touches the 
lower part of the capsule (4); then you place the device into your mouth and inhale the powdered drug. 
[0051] Conveniently, with reference to the above figures, the capsule (4) is inserted by the side wall of the chamber 

\ \ ) IIILVJ LIIC OU ILCIU IC OUI I I \J CI I L I I I CI I L Ill CI I IUI I LCll (JUOILIUI I. Ill Ul UC7I LU piCVCIIL LUC ua(JOUIC ) I I Ul I I I I IU V I I I y I I Ul I I 

its place, the lower edge of the cover (2K) has two outer protrusions (1 4a, 14b) on its walls that stop under the inner 
45 protrusions (15a, 15b) of the horizontal chamber (1). preventing the cover (2K) from accidentally escaping from its 
place and, at the same time, ensuring a greater stability of the capsule (4) during the operation of its incision. 
[0052] Conveniently, with reference to Figs. 12, 13, 14, 14B, 15, 16 and 17, the capsule is split by means of a cutting 
element that moves inside the unique horizontal chamber. This system comprises: 

50 - means to hold a capsule and then release the powder it contained, with a body consisting of a single chamber (1 ) 
in a horizontal position, equipped with an opening on thetop : and connected at the bottom to a chamber (3) locked 
to it; 

means to hold the capsule inside the only horizontal chamber (1 ), with an upper open compartment (13) into which 
the capsule (4) is placed in a vertical position, resting on the circular groove of said compartment (1 3); 
55 - means to hold the pieces of the case of the capsule (4), after it has been split, and to prevent the powder from 
aggregating, with a grid reservoir (11) beiow; 

means to spiit the capsuie (4), with a cutting element (7G), iocated inside the horizontal chamber (1), which com- 
prises a system of two circular hoies (8G) holding the iower part of the capsuie (4) and having a vertical axis that 
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coincides with the one of the inhaier; 

means to aiiow the cutting eiement (7G) to move, with a rotating hinge at the end of the same eiement (7G) 
connected to an inner corner of the chamber (1 ), so that by pressing with a finger on the end portion (1 2G) of the 
cutting eiement (7G), it splits the capsuie (4) in a horizontal direction, causing the dispersion of the powdered drug 
5 that will be later inhaled by the user ; 

means to deliver the powder of the capsuie (4) released into the chamber (1 2), with a mouthpiece (1 6) from which 
the user can inhale the powder. 

[G053] Conveniently, by pressing the end portion (12G) of the cutting element (7G), the hole (8G), which has a cutting 
io inner perimeter and comprises a part of the capsule (4), moves in a horizontal direction, so that it removes the lower 

|jai l ui li ic oaoc . i clli i i y li i o puvvuci lan 111 lu li ic i co c i vuii \ i i ) uciuvv, LuycLi ici win i li i c jjicoco ui li i o oaoc, 

[0054] Conveniently, with reference to the above-illustrated practical solution, the cover is fixed and the capsule is 
inserted in a vertical position into the compartment (1 3) inside the cover, through a hole (3G) on the upper part of the 
cover. 

15 [0055] Conveniently, with reference to Fig. 1 6, the hole (8G) of the cutting element (7G) that must split the capsule 
(4) located into the specific compartment (1 3), is formed by two circular holes of different diameter, having correspond- 
ing vertical axis with each other and with the vertical axis of the inhaler. The diameter of the hole (Sa) on the upper 
part of the element (7G) is suitably smaller than the diameter of the hole (Sb) on the lower part of the element (7G). 
This ensure a greater stability of the capsule (4) during the operation of its incision by means of the rotation of the 

20 element (7G); all that involves a complete dispersion of the powdered drug, preventing the capsule from moving up- 
wards and consequently losing powder from the upper opening (3G) of the chamber (1). 

[0056] Conveniently, with reference to the above figures, the body of the inhaler is formed by two parts that can be 
assembled each other: the chambers (1) and (3), connected each other, besides a cover (4G) that perfectly enters, by 
its lower edge, the horizontal chamber (1), Such a conformation facilitates the manufacturing and assembling of this 

25 device, considerably reducing the costs of production. 

[0057] Conveniently, with reference to the above figures, the operation of incision of the capsuie (4) and the conse- 
quent inhalation of the powdered drug by the user, can be easily performed by keeping the inhaier with one of your 
hands, and making the cutting eiement (7G) move with the other one, so that you press with your thumb on the end 
portion (12G) causing the element (7G) rotate around the fixed point (9G) where a rotating hinge is located. 

30 [0058] Conveniently, the rotation of the eiement (7G) aiiows the system of the hoies (8G) to spiit the capsuie (4) and 
release the powdered drug; then you piace the device into your mouth and inhaie the powdered drug. 
[0053] Conveniently, with reference to the above figures, the cutting eiement (7G) is made of piastic or other suitable 
material ensuring the necessary stiffness, so that it's sufficient a moderate force to spiit the capsuie by means of the 
rotation of the cutting eiement. 

35 [0060] Conveniently, with reference to Figs. 1 8, 1 9, 20, 21 and 22, the capsuie is cut by means of the rotation of the 
cover of th e i n h ai e r. This system co rn p ri s es ; 

means to hold a capsuie (4) and then release the powder it contained, with a body consisting of a chamber (1) in 
a horizontal position, equipped with an opening on the top and closed at the bottom by a chamber (3) connected to it. 
40 The horizontal chamber is closed on the top by a cover (3H) that comprises a compartment (13) of circular 

shape, inside which the capsule (4) is directly placed in a vertical position,; 

means to hold the capsule inside said cover (3H), with an open compartment (1 3), of circular shape, placed directly 
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means to hold the pieces of the case of the capsule (4), after it has been split, and to prevent the powder from 
45 aggregating, with a reservoir (1 1 ) having a series of slots on its walls that hold the bigger pieces inside, while letting 

the powder pass through; 

means to close the container (1), with a cover (3H), which holds the capsule (4) and closes the horizontal chamber 
(1), having two outer protrusions (12a, 12b) on its walls that stop under the inner protrusions (13a, 13b) of the 
chamber (1). preventing the cover (3H) from accidentally escaping from its place; 
50 - means to allow the cover (3H) to rotate, thanks to the circular shape of the same cover (3H) and the chamber (1 ), 
so as to split the capsule (4) with a simple rotation of the cover, in any direction, til! a blade element (8H) reaches 
and cuts the capsule (4); 

means to split the capsule (4), with an element (6HY consisting of a circular plate comprising a hole (7HV whose 
vertical axis is laterally moved from the one of the inhaler, which holds the lower part of the capsule (4), so that, 
55 by rotating said element (6HV the blade (8H) below cuts the lower part of the capsule (4); 

means to filter the powder and the pieces of the case, with a reservoir (11 ) under the division point; 

means to deliver the powder of the capsuie released into the chamber (12), with a mouthpiece (16) from which 

the user can inhaie the powder. 
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[0061] Conveniently, the iower part of the capsuie (4) is inserted both into the hoie of the eiement (6H) and into the 
corresponding hoie beiow (7H) of the biade eiement (8H), which has a cutting inner circumference, so that, as the 
element (6H) rotates, whiie the biade eiement (8H) beiow is fixed, itwiii remove the iower part of the capsuie (4), ietting 
the powder faii into the reservoir. 
5 [0062] Conveniently, the rotation of the cover (3H) permits the incision of the capsuie (4); in this case, the capsuie 
(4) remains in the specific compartment (13) that holds its upper part still, while its iower part is cut by the hoie (7H) 
where it is inserted, following the rotation of the same cover. 

[0063] Conveniently, with reference to the above figures, the capsule is directly inserted by the upper edge of the 
cover (3H), in a vertical position, corresponding to the external edge of the same cover (3H). in order to prevent the 
io capsuie (4) from moving from its place, the lower edge of the cover (3H) has two outer protrusions (12a, 12b) on its 
walls that stop under the inner protrusions (13a, 13b) of the horizontal chamber (1), preventing the cover (3H) from 
accidentally escaping from its place and, at the same time, ensuring a greater stability of the capsuie (4) during the 
operation of its incision. 

[0064] Conveniently, with reference to the above figures, the body of the inhaler is formed by two parts that can be 
15 assembled each other: the chambers (1) and (2), connected each other, besides a cover (3H) that enters the horizontal 
chamber (1). Such a conformation facilitates the manufacturing and assembling of this device, considerably reducing 
the costs of production. 

[0065] Conveniently, with reference to the above figures, the operation of incision of the capsule and the consequent 

inhalation of the powdered drug by the user, can be easily performed by keeping the inhaler with one of your hands, 
20 and rotating the cover (3H) with the other one, until the element (6H) connected to the cover (3H) touches the lower 

part of the capsuie (4); then you place the device into your mouth and inhale the powdered drug. 

[0066] An accessory can be conveniently provided (Fig. 23): it's made of rubber or other suitable materia! and must 

be placed over the mouthpiece (1 6) of the inhaler, where it is locked thanks to its protrusion (22), In this way, the user 

inhales the powder from its opening (21) and substitutes the covering after each use. 
25 [0067] This device has such a size that allows it to be conveniently and easily carried in a handbag or even in your 

pocket, in a practical example, it is about 39 mm long and 29 mm high. 

[0068] Conveniently, such a device can simplify and reduce the operations that must be performed for the inhalation 
of the powdered drug by the user; in particular, the shape and the position of the various chambers of the invention 
allow the user to perform the operation of incision of the capsule and the consequent inhalation of the powdered drug 

30 with a singie hand, using asingiefingerto cause the incision of the capsuie, a different finger according to each different 
soiution. With the rest of the hand, he/she piaces the device into his/her mouth and inhaies the powdered drug. 
[0063] Conveniently, the powder reieased into the device is inhaied by the user by placing the outer end of the 
chamber opposite to the grid reservoir, into his/her mouth and breathing in, so that the powder coming out from the 
opening enters the mouth and reaches the lungs. 

35 [0070] Conveniently, this device is made of plastic material and should be thrown away after each use, so as to 
guarantee the greatest comfort. 

[0071] Conveniently, this invention may also be used more times; in this soiution, in order to ensure the greatest 
hygiene, it's possible to provide it with an accessory connecting the inhaler to the user's mouth, which must be substi- 
tuted after each use. 

40 [0072] Conveniently, under the housing portion of the capsuie, a reservoir is provided, with a series of slots on its 
walls and a grid shape, which allows the pieces of the case of the capsule to remain inside the reservoir. Said reservoir 
has the important function to prevent the powder from aggregating in a humid atmosphere, obstructing in this way its 
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[0073] Conveniently, the spring (6) is made of metal, plastic or other suitable materia! ensuring the right flexibility, 
45 so that it's sufficient a moderate pressure to make it move. 

[0074] Conveniently, in order to prevent the capsule (4) from moving from its place, and ensure a greater stability of 

the spring (6), an element (1 6a) and (1 6b) is placed above or on one side of the capsuie, accordingly to its horizontal 

or vertical position, consisting of a circular bend resting on the outer edge of the hollow portion (10) and a centra! hole 

allowing the point (8) of the cutting element (7) to pass through. 
50 [0075] Conveniently, with reference to the figures of Tables 3/7 and 5/7, the cutting element is made of plastic or 

other suitable materia! ensuring the necessary stiffness, so that it's sufficient a moderate force to split the capsuie by 

means of the rotation of the cover. 

[0076] Conveniently, with reference to the figures of Tables 3/7 and 5/7, the cover can be totally pulled out from the 
horizontal chamber (1), so permitting to substitute the old capsuie with a new one in the case this device might be 
55 used more times, 

[0077] Furthermore to obviate the above described disadvantages of the inhalers of the prior art, the inventor de- 
veloped the present "inhaling Device for dispersing through the respiratory tract one dose of powdered medicaments 
contained in a capsuie", providing the following advantages: 
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• Easy to use, relieving the patient of mentai tension and anxiety regarding the mode of administration and the 
immediate check of the compieted operation. 

• Piacebo effect advantage for the patient deriving from the psychological iranquiiiisation due to the simpiiciiy of the 
method of administration, this being particularly relevant on oid age patients. 

5 * Guarantee of the correct dosage and achievement of the therapeutic result, not only to benefit illiterate and eider ly 
patients, but children too. 

* O pt i rn u m of t h e d is p e n s i n g rn eth od d u e to its s i rn p I icity, dependabii ity, reiiabil ity , f o o I -p ro of , a n d man uf act u ri n g I ow 
cost. 

* Will be discarded following the administration of thecontained drug, avoiding the hygiene problems of the Multidose 
io Devices which after the first time of its use can be bacteria contaminated and are easily soiled and subject to 



* Elimination of various Doctors reservations, which currently are not very much in favour to preserve extensively 
the use of powdered drugs through the use of inhalers. 

* Avoiding patient education and extensive training in how to use them, particularly for chronic therapies (many 
15 patients have difficulty with inhalers that require more than one step). 

* Efficacious and ready to be used with most powdered medicines, just to mention few but not limited to: 

antibiotics, mucolitics, antioxidants, hormone, vaccines, corticosteroids, etc., which are still not prescribed via 
inhalations due to lack of efficient devices and cultural instruction. 
20 • Elimination of the confusion between long-acting and ready-to-use medicines. 

• Resolution of the problem of patient co-operation. 

• Eye appealing and very small. 

[0078] Moreover, the Inhaling Device in question eliminates manual problems, problems of maintenance, hygiene, 
25 comprehension, mistaken use and psychological conditions, and there is no doubt that the Inhaling Device of the 
present invention is the most uncomplicated and efficient method available for delivery powdered medicaments via the 
respiratory tract. 

[0079] On the basis of what is stated, considering that the inhaling Device is specifically dedicated to ciinicai use in 
the administration of powdered medicines which carry out their action locally on the respiratory tract or through the 
30 lung as noninvasive route of administration to the systemic circulation, it is heid that this mechanism is capabie of 
eliminating difficulties and uncertainty due to current methods of administration. 

iNHAUNG DEVICE PERFORMANCE DATA TEST 

35 [0080] According to the present state of the art for testing the efficiency of inhalers, I carried out representative tests 
comparing the Device of the present invention with several inhalers of the prior art. 

[G081] My research for the experimental test has included basic scientific foundation of in halation and applied aerosol 
science, comparative respiratory tract anatomy and physiology, inhalation exposure technique, selection of endpoints 
including applicable regulations and guidelines previously published by scientific literature to find a simple inhalation 
40 testing procedure to fulfil the assigned tasks to evaluate the efficiency of the Inhaling Device and to provide a foundation 
of my invention. 

[0082] The result ascertained by experiments of the rate of powdered drug scattered for the inhalers are shown in 
Table 1 . 

45 Table 1 



COMPARISONS OF SCATTERING PROPERTY BETWEEN DRY POWDER INHALERS 


Dry Powder Inhalers 
(D.P.I.) 


# of Units 


Rate of Dry Powder 
remaining in Inhaler 
(%) 


Rate of Dry Powder 
remaining in Capsule 
(%) 


Rate of Scattered 
Dry Powder 
(%) 


D.P.I. of this invention 


6 


5.7±1 


0.3±1 


94.0±1 


D.P.I, of Prior Art 


6 


18.8+1 


3.1+1 


78.1+1 



[0083] As appears evident from Table 1 each of the inhaling Device of the present invention has a very excellent 
scattering performance with very low rate of powdered drug remaining in the Inhalers, compared with the prior art. 
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modifications can be made without departing from the spirit and scope of the invention. Thus, although the invention 
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has been described in detaii with reference to preferred embodiments, those having ordinary skiii in the art appreciate 
that various modification can be made without departing from the invention. 

[00S5] ii is specified that the appearance and the basis conformation of the object described is indicative, other 
advantages of the device will appear to those skiiied in the art from the containing of the appended drawings. 
5 [G086] it will be readily appreciated that the forms of the invention described above are intended for purposes of 
iliust ration only, and numerous changes in the details of construction and materials employed may be made without 
departing from the spirit of the invention or the scope of the appended claims. 

Brief description of drawings 

10 

[0087] 

Figs. 1 and 2 show respectively the side sectional view and the frontal view of the inhaler in the first embodiment. 
The device is formed by a vertical chamber (1) equipped with an opening on the top, and a horizonta! chamber 

15 (2) at the opposite end, which is connected and perpendicular to the vertical chamber (1) and is closed at the 

bottom by a chamber (3) locked to it; the vertical chamber (1) is closed on the top by a cover (5) that can move in 
a vertical direction, thanks to an elastic spring (6), so permitting the incision of the capsule (4) by means of a 
pointed element (8) fixed at the end of a rectangular support (7) connected to the cover (5). The capsule (4) is cut 
by means of said cover (5), which comprises a rectangular support (7). connected to the same cover (5) and having 

20 a pointed element (S) that passes through the spring (6). When the cover (5) is pressed downwards, it will perforate 

the capsule (4) placed into the specific compartment (13) of the horizonta! chamber (2). Consequently, the pieces 
of the case remain in the reservoir (1 1 ), while the powdered drug is released into the chamber (12) and then inhaled 
by the user through the mouthpiece (16), The chamber (3) comprises, in the portion immediately before the final 
part of the mouthpiece (1 6) of the inhaler a porous filter (1 7) capable of holding any possible piece of the drug not 

25 completely pulverized, so preventing their inhalation by the user. In order to ensure a greater stability of the spring 

(6) and to prevent the capsule (4) from moving from its compartment (13). an element (16a) and (16b) is placed 
in a horizontal position above the capsuie (4). consisting of a circular bend, resting on the outer edge of the hollow 
portion (10), and a central hoie aiiowing the pointed element (8) to pass through the opening (9). The vertical 
movement of the cover (5) makes its upper part run downwards pressing the spring (6) and making the point (8) 

30 of the cutting eiement (7) perforate the capsuie (4); by releasing the cover (5), it comes back in its initial position, 

by stopping upwards where its external upper protrusions (14a, 14b) meet the internal protrusions (15a, 15b) of 
the chamber (1). 

Figs. 3 and 4 show respectively the side sectional view and the frontai view of the inhaier in a solution that is 
conceptually similar to the one described in Figs. 1 and 2, but in this embodiment, the device is formed by two 

35 chambers, exchanged each other and respectively turned of 90° compared to the previous embodiment. The 

horizontal chamber (1) is equipped with an opening on one end, and a vertical chamber (2) at the opposite end, 
which is connected and perpendicular to the horizontal chamber (1) and is closed at the bottom by a chamber (3) 
connected to it; the horizontal chamber (1 ) \s closed on one of its sides by a cover (5) that can move in a horizontal 
direction, thanks to an elastic spring (6), so permitting the incision of the capsule (4) by means of a pointed element 

40 (S) fixed at the end of a rectangular support (7) connected to the cover (5). The capsule (4) is cut by means of said 

cover (5), which comprises a rectangular support (7), connected to the same cover (5) and having a pointed element 
(8) that passes through the spring (6). When the cover (5) is pressed by one side, it will perforate the capsule (4) 

i. — . i — ^ - — - - — ^ -—j .. Ar fi nn i u u k- /o\ r^^«^^« . .s> n +iw ~-f ^.^^^ i^^i^j^+u^ ^ PA n.»ir /h h \ ...^ ; i~ 
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the powder is released into the chamber (12) and then inhaled by the user through the mouthpiece (16). The 
45 chamber (3) comprises, in the portion immediately before the final part of the mouthpiece (16) of the inhaler, a 

porous filter (1 7) capable of holding any possible piece of the drug not completely pulverized, so preventing their 
inhalation by the user. 

Pin R ic an ovnlnHorl >/io\A/ nf tho camo r\c±\t'\nc± HonintoH in Pine ^ anH A chnu/inn cnhomatir>a Ik/ tho fnllnwinn 
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elements; the cover (5) of the horizontal chamber (1) with the cutting element (7) and its pointed end (8) permitting 
50 the incision of the capsule (4); the elastic spring (6) allowing the cover (5) to move, by simply pressing on it with 

a finger; the vertical chamber (2), which comprises the compartment (13) housing the capsule (4), the opening (9) 
connecting the horizontal chamber (1 ) with the vertical chamber (2) ; inside which the cutting element (7) connected 
to the cover (5) runs together with its pointed end (8) that permits the incision of the capsule (4); the grid reservoir 
(1 1 ) holding the pieces of the case inside and letting the powder disperse in the chamber (1 2); the lower supporting 
55 part is additionally closed by a base (18) In order to ensure a greater stability of the spring (6) and to prevent the 

capsule (4) from moving from its place ; an element (16a) and (16b) is placed in a horizontal position on one side 
of the capsuie (4), consisting of a circular bend fixed to the outer edge of the hollow portion (10) and a central hoie 
aiiowing the pointed end (8) of the cutting eiement (7) to pass through the opening (9). The horizontal movement 
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of the cover (5) makes its upper part run iateraiiy towards the inside of the chamber (2), pressing the spring (6) 
and making the point (8) of the cutting eiement (7) perforate the capsuie (4); by reieasing the cover (5), it comes 
back in its iniiiai position, by stopping where its externai side protrusions (14a, 14b) meet the internal protrusions 
(15a, 15b) of the chamber (1). 

Fig. 6 shows two top views from two different heights: the first view shows the invention composed by aii its parts, 
particularly with the compartment (13) where the capsuie (4) is located; the second view refers to a horizontal 
plane placed, with reference to Fig. 5, at the height relative to the view a-a, showing the grid reservoir (11) that 
holds the pieces of the case and lets the powder disperse in the chamber (12). 

Fig. 7 shows the side sectional view of the inhaler in a third embodiment. In this solution the device is formed by 
a single horizontal chamber (1 ), equipped with an opening on the top and closed at the bottom by a chamber (3) 

f ~ + U l~,r^.ir\-r + I ^ U ^ ^ U ^ v / H \ I ^ ^ I ^ n i-J ^ ^ +1^^ , ^> , n r /OI/\ +^^.+ k-^+^f ^ ^ n n rm, i+f i « n ^ 
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incision of the capsule (4) by means of a thin blade element (4K) attached to the inner edge of the cover (2K). The 
capsule (4) is cut by means of said cover (2K), which comprises a thin blade element (4K), connected to the same 
cover (5). The circular rotation of the cover (2K) makes it possible to cut the capsule (4) placed into the specific 
compartment (1 3) of the horizontal chamber (1 ). Consequently, the pieces of the case remain inside the reservoir 
(11), while the powder is released into the chamber (12) and then inhaled by the user through the mouthpiece (1 6). 
The chamber (3) comprises, in the portion immediately before the final part of the mouthpiece (16) of the inhaler, 
a porous filter (1 7) capable of holding any possible piece of the drug not completely pulverized, so preventing their 
inhalation by the user. The system of collection of the pieces of the case inside the grid reservoir (11) is exactly 
the same as the solution described in Tables 1 and 2. 

Figs. 8, 9 and 10 show respectively the side, frontal and top view of the invention, through which it's possible to 
easily identify all the elements above mentioned and described. The rotation of the cover (2K) makes its inner part 
rotate inside the horizontal chamber (1), so that the cutting element (4K) can split the capsule (4); by releasing the 
cover (2K) it stops where its two outer protrusions (14a, 14b) meetthe inner protrusions (15a, 15b) of the horizontal 
chamber (1). In Fig. 9 ; it's possible to note the vertical porous grid (17). 

Fig. 11 is an exploded view of the invention that shows schematically the following elements: the cover (2K) of the 
horizontal chamber (1). with the thin blade eiement (4K). connected to it, which permits the incision of the capsule 
(4); the chamber (1), with the compartment (13) where the capsuie (4) is placed; the chamber (3), with the grid 
reservoir (11) that holds the pieces of the case of the capsule (4) and lets the powdered drug disperse into the 
chamber (12); the base (18) of the device that compieteiy cioses the chamber (12) and the entire inhaier accord- 
ingly. 

Figs. 12 and 13 show respectively the side and frontai sectionai view of the inhaier in a fourth embodiment, in this 
solution, the device is formed by a singie horizontal chamber (1 ), equipped with an opening (3G) on the top, and 
closed at the bottom by a chamber (3) connected and locked to it. The capsuie (4) is inserted into the specific 
compartment (13) through the opening (3G) on the top of the horizontal chamber (1) and at the centre of the 
element (4G). The capsuie (4) is split by means of a cutting element (7G) placed inside the horizontal chamber 
(1 ) and having a central hole (SG) . whose vertical axis coincides with the one of the inhaier. The element (7G) will 
split the capsule (4) as it rotates around a fixed point (9G) by means of a rotating hinge that locks it to the chamber 
(1 ). The rotation of the element (7G) can be easily performed by pressing with a finger on the end portion (1 2G) 
of the same element (7G), opposite to the fixed point (9G). where it is locked by a hinge to the chamber (1), from 
which it comes out through the hole (13G) on one side of the chamber (1). The cutting element (7G) splits the 
capsule (4) placed into the specific compartment (13) of the horizontal chamber (1), so that the powder and the 

*-u~ f^n ^ AMn , A ir m h \ t./L-.;^u ^k,i,, v~.ru f /h o\ ;« ^^^^ +^ 
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inhaled by the user through the mouthpiece (16). The chamber (3) comprises, in the portion immediately before 

the final part of the mouthpiece (1 6) of the inhaler, a porous filter (1 7) capable of holding any possible piece of the 

drug not completely pulverized, so preventing their inhalation by the user. The system of collection of the pieces 

of the case inside the grid reservoir (11) is exactly the same as the solution described in Tables 1 and 2. 

pigs 14 and 15 show respectively two top views from two different heights; Fig. 14 shows a horizontal view from 

the hei n ht of the cuttin n element f 7 G V Fi n 15 shows a horizontal view from the hei n ht of the chamber ^3^ 

Fig. 14B shows schematically a back view of the invention, with the chambers (1) and (3). In the chamber (3) it's 

possible to note the hole (1 3G) from which the end portion (1 2G) of the element (7G) comes out, allowing the user 

to press on it, laterally, with a finger, in order to split the capsule (4). 

Fig. 1 6 shows schematically the element (7G) from the side and top view. 

Fig. 1 7 is a top non-sectional view of the inhaler in the embodiment depicted in Figs 12. 13, 14, 1 4B and 15 Also 
in this drawing, it's possible to easily identify all the elements above mentioned and described: 
Fig. 1 8 shows the side sectionai view of the inhaier in a fifth embodiment, in this solution, the device is formed by 
a singie horizontal chamber (1), equipped with an opening on the top, and closed at the bottom by a chamber (3) 
connected to it; the horizontal chamber (1) is closed on the top by a cover (3H) that comprises by one side, so not 
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at the centre, a circular hoie connected to the compartment (4H) where the capsuie (4) is piaceci for its incision, 
in order to reiease the powder. The capsuie (4) is spiit by means of a cutting eiement (6H) piaced inside the 
horizoniai chamber (1). The cutting eiement (6H) consists of a circuiar piate comprising a hoie (7H) whose vertical 
axis is laterally moved from the one of the inhaler. The eiement (6H) can cut the lower part of the capsuie (4) by 

5 means of a biade (8H) iocated on the lower part of the same element (on). The rotation of the cover (3H) will cause 

the incision of the capsuie (4) piaced in the specific compartment (4H), when the blade piate (SH) under the element 
(6H) touches the lower part of the capsuie staying inside the hoie (7H) of the cutting eiement (6H). After the cutting 
element (6H) has split the capsule (4) placed in the specific compartment (4H) of the horizontal chamber (1), the 
pieces of the case remain inside the reservoir (11), while the powder is released into the chamber (12) and then 

io inhaled by the user through the mouthpiece (16). The chamber (3) comprises, in the portion immediately before 

the final part of the m WU LI I |JICOC y I 6) of the inhaler, a por wuo 1 1 1 lci \ i f / oapauic ui iiwi^iny any (juooiuic yj i ece of the 

drug not completely pulverized, so preventing their inhalation by the user. The system of collection of the pieces 
of the case inside the reservoir (11) is exactly the same as the solution described in the above figures. The rotation 
of the cover (3H) makes its inner part rotate inside the horizontal chamber (1), so allowing the cutting element (6H) 
15 to split the capsule (4); by releasing the cover (3H), it stops where its two outer protrusions (12a. 12b) meet the 

inner protrusions (13a, 13b) of the horizontal chamber (1). 

Figs. 1 9 and 20 show respectively the fronta! and side non-sectiona! view of the invention where it's possible to 
easily identity all the elements above mentioned and described. 

Fig. 21 is an exploded view of the invention that shows schematically the following elements: the cover (3H) of the 
20 horizontal chamber (1); the cutting element (6H), with the portion where the base of the capsule (4) is piaced for 

its incision in order to disperse the powdered drug; the horizontal chamber (1), connected to the chamber (3), with 
the blade piate (8H) under the element (6H), the grid reservoir (11) that holds the pieces of the case of the capsule 
(4) and lets the powdered drug disperse into the chamber (12) in order to be inhaled by the user through the 
mouthpiece (16); the base (18) of the device that completely closes the chamber (3) at the bottom. 
25 - Fig. 22 shows schematically the element (6H), located inside the chamber (1), with the circular hole (7H). 

Fig. 23 shows an accessory that must be piaced over the mouthpiece (1 6) for a more hygienic use of the inhaler 
and can be thrown away and substituted after each use, in the case the inhaler might be used more times, it's 
made of rubber and comprises one portion (20) that covers the mouthpiece (1 6), and one portion (21) that is piaced 
into the user's mouth in order to inhale the substance. The protrusion (22) locks the accessory to the inhaler so 
30 preventing it from accidentaiiy escaping. The arrow indicates the direction foiiowed by the substance that must be 

inhaied. 



Ciaims 

35 

1 . I n h a I i n g u ev ice f o r d i s pers i n g t h ro u g h t h e resp i rato ry t ract o n iy o n e dos e of p o wd e red rn ed i cam e n ts co n ta i n ed in 
a capsuie at a time, characterized in that it comprises: 

means to hold the capsule (4) with a compartment (13), located inside the cover or inside the chamber close 
40 to it, into which the capsule is inserted for about half its length and is held stiil during the operation of incision 

so as to guarantee the dispersion of the powder it contains; 

means to split the capsule, with a cutting element equipped, on one end, with a blade and/or point; 

I I IC7CII IO LU I CICaOC LI I ^ LfUVVUCI L>UI I LCI I I ICU III LI I ^Q|JOUIC. VV I LI I ci uuuy IUI I I ig;u v~> y Ul IC Ul IIIUIC uiianiucio ( I ) \C-f 

that contain the capsule and the cutting device, connected to a chamber (3) set to hold the powder produced 
45 after the breakage of the capsule; 

means to hold the pieces of the case of the capsule, after it has been split, and to prevent the powder from 
aggregating, with a reservoir (11) having a series of slots on its wails that hold the bigger pieces inside, while 

lottinn tho nnwHor ontor the* rhamhor M9V 
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means to deliver the powder of the capsule released into the lower chamber of the inhaler, with a mouthpiece 
50 (i 6) from which the user can inhale the powder; 

optional means to filter the powdered drug, in the portion immediately before the final part of the opening of 
the inhaler with a porous filter (1 7) capable of holding any possible piece of the drug not completely pulverized. 

2 = Inhaling device according to claim 1 , characterized in that the capsule is cut by the point connected to the cover, 
55 which moves up and down by means of a spring. This system comprises: 

means to hoid and spiit a capsuie (4) and then reiease the powder it contained, with a body consisting of a 
chamber (1), equipped with a cover (5) at one end, and a chamber (2) at the opposite end, which is connected 
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to said chamber (1) and is ciosed at the bottom by a chamber (3) connected to said chamber (2); 
means to hoid the capsuie inside said chamber (2), with an open compartment (13) into which the capsuie (4) 
is piaced, resting on the circuiar groove of said compartment (13), and fiiiing the hoiiow portion (10) of the 
chamber (2); 

means to hoid the pieces of the case of the capsuie (4), after it has been spilt, and to prevent the powder from 
aggregating, with a grid reservoir (11) having a series of slots on its waiis that hold the bigger pieces inside, 
while Setting the powder pass through; 

means to close the container comprising the capsule, with a cover (5) which enters the chamber (1) and has 
two outer protrusions (14a, 14b) on its walls that stop under the inner protrusions (15a, 15b) of the chamber 
(1), preventing the cover from accidentally escaping from its place; 

means to allow the !y to the capsule (4) til! the s LU p Ul OCIIVJ pi ULIUOIUIIO, VVILII 

a spring (6) inside the chamber (1), which touches the outer edge of the hollow portion (10) on its lower side 
and the inner surface of the cover on its upper side; 

means to split the capsule (4), with said cover (5) having inside a pointed element (7) that passes through the 
elastic spring (6); when the cover (5) is pressed, it will perforate the capsule (4) placed into the hollow portion 

/ i C\\ ralaacinn i+c- t-\r\\inr\c±r i ntn th<a rha rr~\\-\dt- / i anrJ hrilHinn th<a t~\\a^CkC the* raca in th><=i rac cir\/i~\ \ r M i V 
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means to deliver the powder of the capsule (4) released into the chamber (12), with a mouthpiece (1 6) from 
which the user can inhale the powder. 

Inhaling device according to claim 2, characterized in that the capsule (4) is located inside the compartment (13) 
in the hollow portion (1 0) in a horizontal position, when the cover (5) is vertical, or in a vertical position, when the 
cover (5) is horizontal; in this way, the element (7) will perforate the capsule (4) with its point (8), when the cover 
(5) is pressed respectively down, in a vertical and perpendicular direction towards the capsule, or laterally, in a 
horizontal and perpendicular direction towards the same capsule. 

Inhaling device according to claim 2. characterized in that the operation of incision of the capsuie and the con- 
sequent inhalation of the powdered drug by the user, can be easily performed using just one hand: in particular, 
it's sufficient to keep the inhaier with your right hand, piace your thumb under the base of the inhaier supporting 
it and press the cover with your forefinger so as to perforate the capsule and let the powder disperse into the 
chamber (12) beiow, after it has been filtered by the reservoir (11); then you piace the device into your mouth and 
inhaie the powdered drug. 

inhaiing device according to ciaim 2, characterized in that the body of the inhaier is formed by three parts that 
can be assembled each other: the chambers (1) and (2), and the chamber (3), besides a cover (5) that enters the 
chamber ( 1 ) . Such a co nf o rrn ati o n f ac i I itates th e rn a n uf actu ri n g and assern b I i n g of t h is dev i ce , co n s i d e rab iy re- 
ducing the costs of the mass production. 

Inhaling device according to claim 1 , characterized in that the capsuie is cut by means of the rotation of the cover 
of the inhaler. This system comprises: 

means to hold and split a capsule (4) and then release the powdered drug it contained, with a body consisting 
of a single chamber (1) in a horizontal position, equipped with an opening on the top, and closed at the bottom 

kvy a lai i iuci yo f l>ui n ic^lcu lu il, o w i ui i i ii i i y a on i^jic cicniciu, 

means to hold the capsule inside the chamber (1), with an open compartment (13) into which the capsule (4) 
is placed in a horizontal position, resting on the circular groove of said compartment (13); 
means to hold the pieces of the case of the capsule (4), after it has been split, and to prevent the powder from 
aggregating, with a reservoir (11), under the division point of the capsule, having a series of slots on its walls 

that hnlH the* h in nor nioroc inciHo whilo lottinn thn nnwrlor nacc thrnimh 1 
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means to close the container (1) comprising the capsule, with a cover (2K) that closes the upper end of the 
chamber (1) and has two outer protrusions (14a, 14b) on its walls that stop under the inner protrusions (15a, 
15b) of the horizontal chamber (1), preventing the cover (2K) from accidentally escaping from its place; 
means to split the capsule (4), with a thin blade element (4K), connected to the cover (2K) and attached to its 
inner edge; 

means to allow the cover (2K) to rotate, thanks to the circular shape of the same cover (2k) and the chamber 
(1), so as to split the capsule (4) with a simple rotation of the cover, in any direction, till the element (4K) 
reaches and cuts the capsule (4); 

means to deliver the powder of the capsuie (4) released into the chamber (3). with a mouthpiece (16) from 
which the user can inhaie the powdered drug. 
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7. inhaiing device according to ciaim 6, characterized in that the biade eiement (4k) is connected and perpendicuiar 
to the cover (2K) and to the capsuie (4), so that, as it rotates foiiowing the rotation of the cover, it wiii cut part of 
the case of the capsuie, removing ii and ietting the powder and the pieces of the same case faii into the reservoir 
(1 1 ) below, which iets only the powder enter the chamber (1 2) in order to be inhaied. in this soiution, the body of 

5 the inhaler is formed by two parts that can be assembled each other: the chambers (1) and (3), connected each 

other, besides the cover (2K) that enters the horizontai chamber (1). 

8. Inhaling device according to claim 6, characterized in that the operation of incision of the capsule and the con- 
sequent inhalation of the powdered drug by the user, can be easily performed by keeping the inhaler with one of 

io your hands, and rotating the cover (2K) with the other one, until the blade element (4K) connected to the cover 

(2K) touches the lower part of the capsule (4); then you place the device into your mouth and inhale the powdered 
drug. 



9. Inhaling device according to claim 6, characterized in that the capsule (4) is inserted by the side wall of the 
15 chamber (1) into the suitable compartment (13), in a horizontal position. In order to prevent the capsule (4) from 

moving from its place, the lower edge of the cover (2K) has two outer protrusions (14a, 14b) on its wails that stop 
under the inner protrusions (15a, 15b) of the horizontal chamber (1), preventing the cover (2K) from accidentally 
escaping from its place and, at the same time, ensuring a greater stability of the capsule (4) during the operation 
of its incision. 

20 

10. Inhaling device according to claim 1 , characterized in that the capsule is split by means of a cutting element that 
moves inside the unique horizontai chamber. This system comprises: 

means to hold a capsule and then release the powder it contained, with a body consisting of a single chamber 
25 (1 ) in a horizontal position, equipped with an opening on the top ; and connected at the bottom to a chamber 

(3) locked to it; 

means to hoid the capsuie inside the oniy horizontai chamber (1 ), with an upper open compartment (13) into 
which the capsuie (4) is placed in a vertical position, resting on the circular groove of said compartment (13); 
means to hold the pieces of the case of the capsule (4), after it has been split, and to prevent the powder from 
30 aggregating, with a grid reservoir (11) beiow; 

means to spiit the capsuie (4), with a cutting eiement (7G), iocated inside the horizontai chamber (1), which 
comprises a system of two circuiar hoies (8G) holding the iower part of the capsuie (4) and having a vertical 
axis that coincides with the one of the inhaier; 

means to allow the cutting eiement (7G) to move, with a rotating hinge at the end of the same element (7G) 
35 connected to an inner corner of the chamber (1 ), so that by pressing with a finger on the end portion (1 2G) of 

the cutting element (7G), it splits the capsuie (4) in a horizontai direction, causing the dispersion of the pow- 
dered drug that will be later inhaled by the user; 

means to deliver the powder of the capsule (4) released into the chamber (12), with a mouthpiece (1 6) from 
which the user can inhale the powder. 

40 

11. Inhaling device according to claim 10, characterized in that, by pressing the end portion (12G) of the cutting 
element (7G), the hole (3G), which has a cutting inner perimeter and comprises a part of the capsule (4), moves 
in a horizontal direction, so that it removes the lower part of the case, letting the powder fall into the reservoir (11) 
below, together with the pieces of the case. 

45 

12. Inhaling device according to claim 10, characterized in that the cover is fixed and the capsule is inserted in a 
vertical position into the compartment (13) inside the cover, through a hole (3G) on the upper part of the cover. 

13. Inhaling device according to claim 10, characterized in that the hole (SG) of the cutting element (7G) that must 
50 split the capsule (4) located into the specific compartment (13), is formed by two circular holes of different diameter, 

having corresponding vertical axis with each other and with the vertical axis of the inhaler. The diameter of the 
hole (8a) on the upper part of the element (7G) is suitably smaller than the diameter of the hole (8b) on the lower 
part of the eiement (7G). This ensure a greater stability of the capsule (4) during the operation of its incision by 
means of the rotation of the element (7G); all that involves a complete dispersion of the powdered drug ; preventing 
55 the capsule from moving upwards and consequently losing powderfrom the upper opening (3G) of the chamber (1 V 

14. inhaiing device according to ciaim 10. characterized in that the body of the inhaier is formed by two parts that 
can be assembled each other: the chambers (1) and (3), connected each other, besides a cover (4G) that perfectly 
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enters, by its iower edge, the horizontal chamber (1). in this soiution, the operation of incision of the capsuie (4) 
and the consequent inhaiation of the powdered drug by the user, can be easiiy performed by keeping the inhaier 
with one of your hands, and making the cutting eiement (7G) move with the other one, so that you press with your 
thumb on the end portion (12G) causing the element (7G) rotate around the fixed point (9G) where a rotating hinge 
5 is located. 

15. Inhaling device according to claim 10, characterized in that the cutting element (7G) is made of plastic or other 
suitable material ensuring the necessary stiffness, so that it's sufficient a moderate force to split the capsule by- 
means of the rotation of the cutting element. 

10 

16. Inhaling device according to claim 1 , characterized in that the capsule is cut by means of the rotation of the cover 
of the inhaler. This system comprises: 

means to hold a capsule (4) and then release the powder it contained, with a body consisting of a chamber 
(1) in a horizontal position, equipped with an opening on the top and closed at the bottom by a chamber (3) 
connected to it. The horizontal chamber is closed on the top by a cover (3H) that comprises a compartment 
(13) of circular shape, inside which the capsule (4) is directly placed in a vertical position,; 
means to hold the capsule inside said cover (3H), with an open compartment (13), of circular shape, placed 
directly inside the cover (3H), into which the capsule (4) is placed, resting on the circular groove of said com- 
partment (13); 

means to hold the pieces of the case of the capsule (4), after it has been split, and to prevent the powder from 
aggregating, with a reservoir (11) having a series of slots on its walls that hold the bigger pieces inside, while 
letting the powder pass through; 

means to close the container (1) s with a cover (3H), which holds the capsule (4) and closes the horizontal 
chamber (1), having two outer protrusions (12a ; 12b) on its walls that stop under the inner protrusions (13a ; 
13b) of the chamber (1), preventing the cover (3H) from accidentally escaping from its place: 
means to allow the cover (3H) to rotate, thanks to the circular shape of the same cover (3H) and the chamber 
(1), so as to spiit the capsuie (4) with a simpie rotation of the cover, in any direction, tiii a biade eiement (8H) 
reaches and cuts the capsule (4); 

means to spiit the capsuie (4), with an eiement (6H), consisting of a circular piate comprising a hoie (7H), 
whose vertical axis is iateraiiy moved from the one of the inhaier, which hoids the iower part of the capsuie 
(4), so that, by rotating said eiement (6H), the biade (8H) beiow cuts the iower part of the capsuie (4); 
means to filter the powder and the pieces of the case, with a reservoir (11) under the division point; 
means to deliver the powder of the capsuie released into the chamber (12). with a mouthpiece (16) from which 
the user can inhale the powder. 

17. In haling device according to claim 1 6, characterized in that the iower part of the capsuie (4) is inserted both into 

4-1 I I _ _ £ 4-1 I 4 //-v I I \ _l :_4-_ 4-1 . 1 1 I I _ 1 I _ . . . f-71 I \ _ X 4-1 I I I _ I 4- / Ci I I \ l_ ! _ l_ I „ 
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cutting inner circumference, so that, as the element (6H) rotates, while the blade element (8H) below is fixed, it 
40 will remove the lower part of the capsule (4), letting the powder fail into the reservoir. 

18. Inhaling device according to claim 1 6, characterized in that the rotation of the cover (3H) permits the incision of 

LI IC7 OCipO U I ^, {^t f , III LINO OaOC, LI IC7 Ua|JOUIC ^1" ) I CI I IClll IO III LI IC OLJ wwll IO OUI I l|Jai LI I ICI IL y I \J f LIICll I IUIUO HO U[JLJCI pdllOLIII, 

while its lower part is cut by the hole (7H) where it is inserted, following the rotation of the same cover. 

19. Inhaling device according to claim 1 6 ; characterized in that the capsule is directly inserted by the upper edge of 
the cover (3H), in a vertical position, corresponding to the externa! edge of the same cover (3H). In order to prevent 

th<a nanci ilo (A\ f rnm mm/inn f rnm itc nlar>o the* Inwor oHno nf the* rrw/ar f"3l-h hac tu/n ni itor nrntri icinnc ( 1 On 1 C»r\\ 

'-<<-' wClfJOUIw y ■ / . . w. . ■ I I I U V I I ly . , w w |~ ,^ww , ... ,w IUIYCI ww^jw w k , .w ww . w, V w ,y ■ . ^w u . . ~ ww-w w.w. UOIUI IO ^ I CO., . «-~/ 

on its walls that stop under the inner protrusions (13a, 13b) of the horizontal chamber (1), preventing the cover 
(3H) from accidentally escaping from its place and, at the same time, ensuring a greater stability of the capsule 
(4) during the operation of its incision. 

20= Inhaling device according to claim 16, characterized in that the body of the inhaler is formed by two parts that 
can be assembled each other: the chambers (1) and (2) ; connected each other besides a cover (3H) that enters 
55 the horizontal chamber (1) In this solution, the operation of incision of the capsule and the consequent inhalation 

of the powdered drug by the user, can be easiiy performed by keeping the inhaier with one of your hands ; and 
rotating the cover (3H) with the other one, untii the eiement (6H) connected to the cover (3H) touches the iower 
part of the capsuie (4); then you piace the device into your mouth and inhaie the powdered drug. 
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21. inhaiing device according to previous ciaims, characterized in thai an accessory can be additionaiiy provided 
(Fig. 23): it's made of rubber or other suitabie materiai and must be piaced over the mouthpiece (16) of the inhaier, 
where it is iocked thanks to its protrusion (22). in this way, the user inhaies the powder from its opening (21) and 
substitutes the covering after each use. 

22. inhaiing device according to previous ciaims, characterized in that it can be conveniently and easiiy carried, 
thanks to its small size, and can simplify and reduce the operations that must be performed for the inhalation of 
the powdered drug by the user. In particular, the shape and the position of the various chambers of the invention 
allow the user to perform the operation of incision of the capsule and the consequent inhalation of the powdered 
drug with a single hand, using a single finger to cause the incision of the capsule, a different finger according to 
each different solution. With the rest of the hand, he/she places the device into his/her mouth and inhales the 
powdered drug. 

23. Inhaling device according to previous ciaims, characterized in that the powder released into the device is inhaled 
by the user by placing the outer end of the chamber, opposite to the grid reservoir, into his/her mouth or nose and 
breathing in, so that the powder coming out from the opening enters the mouth or nose and reaches the lungs. 

24. Inhaling device according to previous claims, characterized in that it is made of plastic materia! and should be 
thrown away after each use, so as to guarantee the greatest comfort. 

25. Inhaling device according to previous claims, characterized in that, under the housing portion of the capsule, a 
reservoir is provided, with a series of slots on its walls and a grid shape, which allows the pieces of the case of 
the capsule to remain inside the reservoir Said reservoir has the important function to prevent the powder from 
aggregating in a humid atmosphere, obstructing in this way its dispersion into the chamber and the consequent 
inhalation by the user. 

26. Inhaiing device according to previous ciaims, characterized in that the spring (6) is made of metai, plastic or other 
suitabie materiai ensuring the right flexibility, so that it's sufficient a moderate pressure to make it move. 

27. inhaiing device according to previous ciaims, characterized in that, in orderto preventthe capsuie (4) from moving 
from its piace. and ensure a greater stability of the spring (6), an eiement (16a) and (16b) is piaced above or on 
one side of the capsuie, accordingiy to its horizontal or vertical position, consisting of a circuiar bend resting on 
the outer edge of the hoiiow portion (1 0) and a central hoie aiiowing the point (8) of the cutting eiement (7) to pass 
through. 

28. inhaling device according to previous claims, characterized in that, with reference to the figures of Tables 3/7 
and 5/7, the cutting element is made of plastic or other suitable materiai ensuring the necessary stiffness, so that 
it's sufficient a moderate force to split the capsule by means of the rotation of the cover, Additionally, the cover can 
be totally pulled out from the horizontal chamber (1), so permitting to substitute the old capsule with a new one, 
in the case this device might be used more times. 
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